Abstract -One of the major factors in achieving more biofuel is the amount of crop yield, but that is not synonymous with the yield quality. Plants are contaminated by heavy metals not only through the soil, but also from atmospheric pollution. The aim of this research was to establish the amount of heavy metals in the dry matter of reed canarygrass (Phalaris arundinacea L.). The Marathon variety of reed canarygrass was studied with two sowing periods and four Nfertilizer rate applications. The concentration level of arsenic (As), cadmium (Cd), lead (Pb) and titanium (Ti) in the samples of reed canarygrass were analysed with the coupled plasma optical emission spectrometer Perkin Elmer 2100 DV. The samples of reed canarygrass taken in April had a greater concentration of As, Cd, Pb, which means that the plants absorb the heavy metals also from the snow covering. The first year yield of reed canarygrass established a fundamental negative correlation between the amount of As, Cd, Pb and the ash content. The samples taken in April have a greater heavy metal contamination, than the samples taken in October. The sowing period fundamentally affected the concentration of lead in reed canarygrass samples, but the level of N-fertilizer rate application affected the amount of cadmium and arsenic.
I. INTRODUCTION
Reed canarygrass is suitable for biomass production, as the production cycle exceeds 10 years (Lazdiņa et al., 2008 ; Energy..., 2009), and cultivated plants established for a long time in the same area have a beneficial effect on the surrounding environment, as they minimise soil erosion and improve soil quality (Adamovičs et al., 2007; Sanderson et al., 2008; Wrobel et al., 2009 ). One of the major factors in achieving more biofuel is the amount of crop yield, but that is not synonymous with the yield quality.
The production of wood-pulp pellets requires the addition of biomass plants, for example reed canarygrass. It is important that the plants used in pellet production have no or very low heavy metal concentration. That is important, as the end product of burning the pellets which are the ashes, can be used as a mineral fertiliser.
Increased mineral fertiliser application rates, the contamination of rainfall and other pollutants cause the contamination of ground-water with nitrates, the accumulation of ballast material, inclusive of toxic elements, which fundamentally worsen the soil quality and fertility (Минеев, 1984; Bramley et al., 1990) . Plant contamination with heavy metals does not only happen through the soil, but also from air contamination, which changes the physiological (also the photosynthetic) activity (Bramley et al., 1990; Пастухова, 2008) . As plants accumulate heavy metals on a systematic basis, with time the concentration becomes toxic to the plants ( Husain et al., 2002) . Different mineral fertiliser rates not only mobilise separate soil nutrients, but also connect them, producing unacceptable connections for the plants (Минеев, 1984) . The term "heavy metal" denotes metals with an atomic weight above 40 u.
The normal concentration of heavy metals in plants is as follows: arsenic -0.1 -1.0 mg/kg of dry matter (DM), cadmium -0.05 -0.2 mg/kg of DM, lead -0.1 -5.0 mg/kg of DM (Минеев, 1984; Alaru et al., 2009 ). Cadmium hinders plants in absorbing necessary nutrients, but lead slows down the absorption of magnesium, potassium and phosphorus (Минеев, 1984) .
The objective of the research: to estimate the amount of heavy metals in the dry matter of reed canarygrass (Phalaris arundinacea L.).
II. MATERIALS AND METHODS
The object of the research -reed canarygrass (Phalaris arundinacea L.) is a part of the stalkgrass (Poaceae) family and is a perennial tendril shooting cover grass C3.
Three repeat experiments in the field with reed canarygrass variety 'Marathon' was carried out at the Agricultural Science Centre of Latgale in sod-podzolic loamy soil (the organic content of the soil -5.2%, pH KCl -5.8, P 2 O 5 -20 mg/kg, and K 2 O -90 mg/kg of soil).
The area of the plots was 16 m 2 , the location of the plots was randomised. The reed canarygrass was sown after bare follow. Before sowing a complex fertiliser was applied N:P:K-5:10:25-400 kg/ha. The nitrogen supplementary fertiliser rates: N0 -control, N30, N60, N90 kg/ha. Reed canarygrass variety "Marathon" was sown on the 12. 
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Institution with the accelerated standard method. Arsenic (As) cadmium (Cd), lead (Pb) and titanium (Ti) concentrations in the reed canarygrass samples were established with the inductively coupled plasma optical emission spectrometer Perkin Elmer Optima 2100 DV. The meteorological conditions for agriculture ( Figures 1  and 2 ) during 2009 the plant growth period had a marked deficit in rainfall. The May air temperature was close the long-term average, but the amount of rainfall was a third of the long-term average. In July the mean air temperature for the 24-hour period corresponds to the mean long-term indicators. On 13 April 2010 the reed canarygrass plant growth was renewed. The trial data were processed using correlation, regression and variance analyses (ANOVA) and descriptive statistics. The means are presented with their LSD test.
III. RESULTS AND DISCUSSION
Arsenic also gets to plants from pesticides. Therefore the period when the samples were taken fundamentally influences (p<0.05) on the arsenic level in reed canarygrass for the first year yield (Figure 3) . The least amount of arsenic was in the October's sample, where the nitrogen supplementary fertiliser was not used. Arsenic content did not exceed 1.0 mg/kg, but also was not less than 0.1 mg/kg. The arsenic content was influenced by almost all N supplementary fertiliser rates, as well as by the interactivity between the sowing period and the N supplementary fertiliser rates (Table 1) . Regression analysis shows that arsenic (y) and ash content (x) are related. The analysis (n=16) shows that from each ash percent increase, the arsenic content decreases by 30.45 mg/kg DM (Figure 4 ). 
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Cadmium is not fundamentally required by plants or animals, therefore the cadmium concentration has not been established when there has been a lack of cadmium (Bramley, 1990) .
Cadmium compounds can be found in diesel fuel. Small amounts of cadmium are dangerous and it has a long elimination period -30 years. The plants accumulate the cadmium particles from the air and with roots from the soil (Bramley, 1990) .
The cadmium content in the April's samples of reed canarygrass exceeded 0.2 mg/kg DM, but it was not observed in the samples from the 2009 sown variety 'Marathon'. Variety 'Marathon' (sown in 2008) had a longer development period and, consequently, larger root system, therefore the higher the amount of Cd intake. Cadmium content is not influenced by N supplementary fertiliser rate amounts (Минеев, 1984) . In our findings the amount of nitrogen supplementary fertiliser had a fundamental significance in the samples taken in April, but the samples taken in October -not (Table 2) . Regression analysis shows, that cadmium (y) and ash content (x) are related. Analysis (n=16) shows that with each ash percent increase, the amount of Cd decreases by 0.13 mg/kg DM ( Figure 6 ). A tendency has been observed, that plants increase the absorption of cadmium if lead is present (Минеев, 1984) . That is confirmed by our findings, which found a strong positive correlation (n=16; r=0.89; p<0.001) between Cd and Pb, and between Cd and As a middling positive correlation (n=16; r=0.73; p<0.05) was also established. These metals are phytotoxic, especially as they can interact with various elements in a synergistic and antagonistic way, which is also dependent on the soil pH level (Neuschütz et al., 2005) Arsenic, cadmium and lead are part of various artificial fertilisers (Минеев, 1984) . Evaluating the cadmium levels in plants the following need to be taken into account: the history of fertiliser application in the field, the organic content of the soil, the way the field has been cultivated, the climatic conditions, the soil quality (Bramley, 1990) . Plant growth in 2009 was noted reduced rainfall ( Figure 2 ). It must be noted that the concentration of heavy metal is less in the plants than in the soil (Strašil et al., 2010) .
The amount of lead in the reed canarygrass sowings was fundamentally influenced by the sowing period (p<0.05) (Figure 7) . The findings did not show a fundamental Nsupplementary fertiliser amount as a factor of significance ( Figure 7 ; Table 3 ). This indicates that the plants have absorbed the heavy metal from the snow cover, on which the particles of heavy metal had settled. The lead content in plants was influenced by the sowing period -more than 90% (Table 3) . That means that the longer the plants grew, the more they absorbed lead. Regression analysis shows, that lead (y) and ash content (x) are related. Analysis (n=16) shows that with every ash percent increase, the lead content decreases by 2.919 mg/kg DM ( Figure 8 ). Titanium gets to plants in various ways: from the groundwater, from metal instruments, etc. The titanium content influenced all three factors similarly (Table 4) . Regression analysis shows, that titanium (y) and ash content (x) are not linked (Fig.10) . The field trial areas are about 500 metres from the A 12 main road, and therefore one must assume, that the longer the plants are growing in the field, the greater will be pollution of the plants by cadmium, arsenic, lead and titanium.
Lead persistences in the soil and contributes to corrosion (Lu, 2005) . Lead and cadmium in combination with zinc form corrosion products (Roberge, 1999; Lu, 2005) . The plants take heavy metals during growth period, therefore good growing conditions must be most advantageous to reduce the HM in plants. Heavy metals adversely affect the quality of the canary reedgrass. A concentration of heavy metals in plants is less with the fertilizer rate N0 kg/ha.
IV. CONCLUSIONS
The spring samples of reed canarygrass had a greater amount of As, Cd and Pb and that means that the plants absorb the heavy metals also from the snow covering. The first year yield of reed canarygrass has shown a basic negative relationship between the amount of As, Cd and Pb and the ash content. The sowing time had significantly influence on the lead content in the reed canarygrass samples, but N supplementary fertiliser rates -the cadmium and arsenic content.
